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© Method and system for concurrent access during backup copying of data. 

i 



© Mejhod and system are disclosed for permitting 
high concurrency of access during backup copying 
of designated data stored within a storage sub- 
system jinciuding multiple storage devices (61) coup- 
led to the data processing system via storage control 
unit (SB) having memory (68). Data within each stor- 
age device is accessed utili2tng a Unique Control 
8lock {jjC8) ( identifying a selected storage device, 
and an associated data retrieval command sequence 
identifyipg me data to be accessed. Portions of the 
data copied to memory (66) as sidefiles from a It'rst 
storage device may be accessed utilizing a UCB 
associareo with an alternate storage device Oy as- 
O sociating a selected data retrieval command se- 



utifizing the UCB associated with the lirst storage 
device. 
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quence jtherewith which identifies the data as stored 
within memory (66). In this manner, data from a first 
storage | device may be accessed utilizing an al- 
ternate jJCB. permitting concurrent access of data 
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This invention relates in general to methods 
and systems for permitting concurrent access to 
datasets : in external storage associated with acces- 
sing data processing systems, and in particular the 
present invention relates to concurrent access to 
data during backup copying of datasers in external 
storage. ' Still more particularly, the present inven- 
tion relajes to a method and system for concurrent 
access jo datasets in a data processing system 
during a (time zero backup copying operation. 

A rrjodern data processing system must be 
prepare^ to recover, not only from corruptions of 
stored data which occur as a result of noise bursts, 
software 1 bugs, media defects, and write path er- 
rors, bu( also from global events, such as data 
processing system power failure. The most com- 
mon technique of ensuring the continued availabil- 
ity of dajta within a data processing system is to 
create ope or more copies of selected aatasets 
within a jdata processing system and store those 
copies in a nonvolatile environment. This so-called 
"backup'; process occurs witfiin state-of-tne-an ex- 
terna! stcjrage systems in modern data processing 
systems.; 

Backup policies are implemented as a matter of 
scheduling. Backup policies have a space and time 
dimension which is exemplified by a range of data- 
sets and py the frequency of backup occurrence. A 
FULL bapkup requires the backup of an entire 
range cf |a dataset. whether individual portions of 
that dataset have been updated or not. An IN- 
CREMENTAL backup copies only that portion of 
the dataset which has been updated since a pre- 
vious backup, either full or incremental. The bac- 
kup copy ;thus created represents a consistent view 
of the data within the dataset as of the time the 
copy was (created. 

Of coursej, those skilled in the art will appreciate 
that as a result of the process described above, the 
higher thej backup frequency, the more accurately 
the backup copy will mirror the current state of 
data within a dataset. In view of the large volumes 
of data mjaintained within a typical state-of-the-art 
data processing system backing up that data is not 
a trivial operation. Thus, the opportunity cost of 
backing u^ data within a dataset may be quite high 
on a large multiprocessing, multiprogramming fa- 
cility, relatjve to other types of processing. 
Applications executed within a data processing 
system are typically executed in either a batch 
{streamed)) or interactive (transactional) mode. In a 
batch mode, usually one application at a time ex- 
ecutes wi hout interruption. Interactive mode is 
characterised by interrupt driven multiplicity of ap- 
plications cjr transactions. 

When a data processing system is in me process 
of backingi up oaia iti aither a streamed or batch 
mode system, each process, task or application 



within the data processing system is affected. That 
is. the processes supporting streamed or batch 
mode operations are suspended for me duration of 
the copying. Those skilled in me art will recognize 
5 that this event is typically referred to as a "backup 
window," In contrast to batcn mode operations, log 
based or transaction management applications are 
processed in the interactive mode. Such transac- 
tion management applications eliminate the 
»o "backup window" by concurrently updating an on- 
line dataset and logging the cnange. However, this 
type of backup copying results in a consistency 
described as "fuzzy/' Thai is. the backup copy Is 
not a precise "snapshot" of the state of a 
/s dataset'data base at a single point in time. Rather, 
a log comprises an event file requiring further pro- 
cessing against the database. 
A co-pending European Patent Application Serial 
No. 90307839.2 illustrates backup in a batch mode 
20 system utilizing a modified incremental policy. A 
modified incremental policy copies only new data 
or data updates since the last backup. It should be 
noted that execution of applications within the data 
processing system are suspended during copying 
25 in this system. 

As described above, to establish a prior point of 
consistency in a log based system, it is necessary 
to "repeat history" by replaying the fog from the 
last check point over the datasets or database of 
30 interest. The aistinction between batch mode and 
fog based backup is that the backup copy is con- 
sistent and speaks as of the time of its last recor- 
dation, whereas the log and database mooe require 
further processing in the event of a fault, in oraer to 
as exhibit a point in time consistency. 

United States Patent No. 4.507.751. Gawiick et aU 
entitled "Method and Apparatus for Logging Jour- 
nal Data Using a Write Ahead Dataset", issued 
March 25, 1985. exemplifies a transaction manage- 
■*o ment system wherein all transactions are recgrded 
on a log on a write-ahead dataset basis. As de- 
scribed within this patent, a unit of work is first 
recorded on the backup medium (log) and then 
written to its external storage address. 
■»$ Copending United States Patent Application Serial 
No. 07/524.206. filed May 16. 1890, entitled 
"Method and Apparatus for Executing Critical Disk 
Access Commands", teaches the performance of 
media maintenance on sefectea portions of a 
so tracked cyclic operable magnetic meaia concurrent 
with active access to other portions of the storage 
media. The method described therein requires the 
phased movement of customer data between a 
target track to an alternate track, diversion of all 
55 concurrent access requests to tho alternate track or 
tracks and the completion cf maintenance and 
copy back from the alternate to th» target track. 
Requests and interrupts which occur prior to ex- 
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ecutirjg irack-io-track customer data movement re- 
sult in the restarting of the process. Otherwise, 
requests and interrupts occurring during execution 
of the data movement view a DEVICE BUSY state. 
This topically causes a requeuing of the request. 
In view of the complex time consuming nature of 
backup copying of data, it should be appreciated 
that a! need exists for a method and system which 
permits concurrent access to data within external 
storage during backup copying wherein Delays oc- 
casioned by awaiting access to a selected storage 
devicaj may be minimized despite system con- 
straints which limit access to a single storage de- 
vice, j 

it js therefore one object of the present inven- 
tion tof provide an improveo method and system for 
permitting concurrent access to datasets in external 
storage associated with accessing data processing 
systems. 

It is ^mother object of the present invention to 
provide an improved method ana system (or pro- 
' viding ! concurrent access to data during backup 
copyinp of records in external storage. 
It is y^t another object of the present invention to 
provide^ an improved method and system for con- 
current access to records in a data processing 
system, during a time zero backup copying opera- 
tion. Tljie invention as claimed relates to a method 
and system for permitting high concurrency of ac- 
cess coring backup copying of designated oata 
stored jwiihin a storage subsystem which includes 
multiply storage devices coupled to me data pro- 
cessing system via a storage subsystem control 
unit haying subsystem memory therein, Oata within 
each storage device is accessed utilizing a Unique 
Control) Block {UCB), which identifies a selected 
storage I device, and an associated daia retrieval 
cornmapa sequence which identifies the data to be 
accessed. Portions of the data copied to sub- 
system! memory within the subsystem storage con- 
trol unit! as sidefiles from a first storage device may 
be acc^ssea utilizing a Unique Control Block (UCB) 
associajed with an alternate storage device by as- 
sociating a selected dara retrieval command se- 
quence' therewith wnich identifies the data as 
stored within the subsystem memory, in this man- 
ner, dat^ from a first storage device may be acces- 
sed utilizing an alternate Unique Control Block 
(UCB), permitting concurrent access of data utilis- 
ing ihe pnique Control Block (UCB) associated with 
the first forage device. 

The| present application is related to PCT Pat- 
ent Application Serial No. PCT/EP92/02127, entitled 
"Methocj and Means for Time Zero Backup Copy- 
ing of C)ata'\ filed September 16. 1992. The con- 
tents of [he cross-reference PCT Patent Application 
arc hereby incorporated herein by reference there- 



The novel features believed characteristic of 
the invention are set forth in the appended claims. 
The invention itself however, as well as a preferred 
mode of use. further objects and advantages there* 
5 of. will best be understood by reference to the 
following detailed description of an illustrative em- 
bodiment when read in conjunction with the accom- 
panying drawings, wherein: 

Figure 1 depicts a typical multiprocessing, mufti- 
w programming environment according to the prior 
an where executing processors and applications 
randomly or sequentially access data from ex- 
ternal storage; 

Figures 2A-28 depict time line illustrations of the 
i& backup winaow in a batch or streaming process 
in tne prior art and in a time zero backup 
system; Figure 3 illustrates a conceptual flow of 
a time zero backup copy in accordance with the 
method and system of the present invention: 
so Figure 4 depicts in schematic form the process 
by whicn an application may access dara within 
external storage in accordance with the method 
and system of the present invention: and 
Figure 5 is a high level logic flowchart which, 
25 illustrates the concurrent access of data within 
external storage during a time zero backup copy 
in accordance with the method and system of 
the present invention. 

With reference now to the figures and in par; 

oo ricular with reference to Figure t, there is depicted 
a multiprocessing, multiprogramming data process- 
ing system according to the prior art. Such syS; > 
terns typically include a plurality of processors t 
and 3 which access external storage units 21, 23, 

35 25. 27. and 29 over redundant channel 
demand/response interfaces 5, 7 and .9. 
The illustrated embodiment in Figure 1 may be 
provided in which each processor within the data 
processing system is implemented utilizing ah 

to IBM/360 or 370 architected processor lype having,; 
as an example, an IBM MVS operating system. An 
IBM/360 architected processor is fully described in 
U.S. Patent No. 3.400.371, entitled "Data Process- 
ing System", issued on September 3, 1938. A 

•is configuration in which multiple processors share 
access to external storage units is set forth in U.S. 
Patent No. 4,207,609, entitled "Path independent 
Device Reservation and Reconnection in a Multi- 
CPU and Shared Device Access System", (ssueo 
&o January 10. 1980. 

The MVS operating system is also described in 
IBM Publication GC28-1150, entitled 
"MVS/Extended Arcnttecture System Programming 
Library: System Macros and Facilities*. Vol. 1. De^ 
is tails of standard MVS or other operating system 
services, such as local lock management, sub- 
system invocation by interrupt or monitor, and the 
posting and waiting of tasks is omitted. These 
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operating systems services are believed to be well 
known to those having skill in this art 
Still referring to Figure 1. as ae scribed in U.S. 
Patent No. 4.207,609. a processor process may 
establish a path to externally stored data in an ISM 
System G70 or similar system through an MVS or 
other known operating system by invoking a 
START j'O. transferring control to a channel sub- 
system which reserves a path to the data over 
which transfers are made. Typically, executing ap- 
plication^ have data dependencies and may briefly 
suspend) operations until a fetch or update has 
been completed. During such a transfer, the path Is 
locked until the transfer is completed. 
Referrincj now to Figures 2A-28, there are depicted 
time lines illustrating the backup window in a batch 
or streaming process in the prior arc and in a time 
zero backup system. As illustretea at Figure 2A. 
multiple backup operations have occurred, as in- 
dicated ajt backup wmdows 41 and 43. Application 
processing is typically suspended or shut aowh 
just prior) to each backup window and this suspen- 
sion will persist unril the backup process has been 
compieteji. Termination of the backup window sig* 
nifies completion of ihe backup process and com- 
mitment. jBy "completion" whar is meant is that all 
data that jwas to have been copied was in fact read 
from the jsource. 8y "commitment" what is meam 
is that allj data to be- copiea was in fact written to 
an alternate storage location. 
Referring 'now to Figure 2B, backup windows for a 
time zerq backup copy system are depicted. As 
described| in detail within the co-pending cross- 
reference^! patent application, each backup window 
45 and 4| still requires me Suspension or termina- 
tion of application processing; however, the sus- 
pension o'f termination occurs only for a very short 
period of Itime. As described in the cross-referen- 
ced application, the time zero backup method be- 
gins, effectively freezing data within the datasets to 
be backecj up at that point in time. Thereafter* a bit 
map is created identifying each track within the 
datasets c<? be backed up and after creation of that 
bit map. Jhe copy is said to be "logically com- 
plete". The committed state, or "physically com- 
plete" sta|e will not occur unril some time later. 
However, pi (he "logically complete"* point in time, 
the data isi completely usable by applications within 
the data processing system. Tne time during which 
application! processing is suspended in such a sys- 
tem is generally in the low sub-second range: 
however, those skilled in the art will appreciate that 
the amount of time required to create a bit map to 
rhe data to! be copied will depend upon the amount 
of data within the datasets. Of course, those skilled 
in the an] win appreciate that if the time zero 
backup Drcjces3 terminates abnormally between the 
point of logical completion and the point of physical 



completion, the backup copy is no longer useful 
and me process must be restarted. In this respect, 
the time zero backup process is vulnerable in a 
manner very similar to mat of backup systems in 

5 the prior art. That is, all backup operations must be 
rerun if the process terminates abnormally prior to 
completion. It should thus be apparent that by 
permitting concurrent access to data during a bac- 
kup copying operation me process will complete 

to more rapidly, minimizing the amount of time that 
the backup operation is exposed to the possibility 
of an abnormal termination. 
With reference now to Figure 3. there is depicted a 
conceptual flow of the creation of a time zero 

is backup copy in accordance with the meihod_and 

System Of the present inugntinri^Ag ilhicframrt a 

time zero backup copy of data within a tracked 
cyclic storage device 61 may be created. As those 
skilled in the art will appreciate, data stored within . 

2D such a device is typically organized into records 
ana aatasets. The real address of data within exter- 
nal storage is generally expressed in terms of 
Direct Access Storage Device (DASD) volumes, 
cylinders and tracks . The virtual address of $ucn 

25 data »9 generally couched in terms of base ad- 
dresses and offsets and/or extents from such base 
addresses. 

Further, a record may be of the count-key-data 
format. A record may occupy one or more units of 

oo real storage. A "dataser is a logical collection of 
multiple records which may be stored on contig- 
uous units of real storage or which may be dis- 
persed. Therefore, those skilled in thB art will ap- 
preciate that If backup copies are created at the 

35 dataset level it wifl be necessary to perform mul- 
tipte sorts to form inverted indices into rea l storage. 
^~ Tor purposes of explanation of this invention, bac-' ( 
V kup processing will be described as managed both 
at me resource manager level within a data pro- 

40 cessing system and at the storage control unit 
level. As described above, each processor typically 
includes an operating system which includes a 
resource manager component. Typically, an IBM 
System 370 type processor running under the MVS 

45 operating system will include a resource manager 
of the data facilities dataset services (DFDSS) type 
which is described in U.S. Patent No. 4,855,907, 
Ferro ec aL issued August 8, 1989, entitled 
"Method for Moving VSAM Base Clusters While 

so Maintaining Alternate Indices Imo the Cluster". 
DFDSS is also described in IBM Publication GC26- 
4388. entitled "Data Facility Dataset Services: 
User's Guide**, Thus, a resource manager 63 is 
utilized in conjunction with a storage control unit 65 
55 to create an incremental backup copy cf desig- 
^ natea datase ts stored within tracked c vclicstoraQe _J 
^davjc^6i__^i' will bo doscribcd below, the backup 
copy process includes an initialization period dur- 
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ing which aatasets are sorted, one or more bit 
mapsiare created and logical completion of the bit 
m3p is signaled to the invoking process at the 
processor. The listed or identified datasets are (hen 
sorted according to access path elements down to 
OASOj track granularity. Next, bit maps are con- 
structed which correlate the dataset and the access 
path ipsofar as any one of them is included or 
exclucjed from a given copy session. Lastly, re* 
source^ manager 83 signals logical completion, in- 
dicating that updates will be processed against tne 
datasejt only after a short delay until such time as 
physical completion occurs. Following initialization, 
resourpe manager 63 begins reading the tracks of 
data which have been requested. As will be ex* 
plains*) in greater detail herein, this is accom- 
plished by utilizing a unique control block within 
the data processing system which identifies a par- 
ticular {storage device, in association with a data 
retrieval command sequence wrtich identifies spe- 
cific dpta to be read- While a copy session is 
active, ; each storage control unit monitors all up- 
aates to the daraset If an update is received from 
another application 67. storage control unit 65 will 
execut^ a predetermined algorithm to process that 
update' as described below. In a time zero backup 
copy system a determination is first made as to 
whether or not me update attempted by application 
67 is fpr a volume which is not within the current 
copy session. If the volume is not within the current 
copy session, the update completes normally. Al- 
ternate^, if the update is for a volume which is pan 
of the Cjopy session, the primary session bit map is 
checked to see if that track is protected. If the 
corresppnding bit within the bit map is off. indicat- 
ing thejtrack is not currently within a copy session, 
the update completes normally. However, if the 
track isj protected (the corresponding bit within the 
bit macj is on) the track in question is part of the 
copy session and has not as yei been read by 
resource manager 83. In such a case, storage 
control unit 65 temporarily buffers or defers the 
update and writes a copy of the affected track into 
a memory 66 within storage control unit 65. There- 
after, the update is permitted to complete. 
Thus, illustrated in Figure 3, an update initiated 
by application 67 may be processed through stor- 
age control unit 65 to update data at tracks 3 ana 5 
within packed cyclic storage device 61. Prior to 
permitting the update to occur, tracks 3 and 5 are 
written as sidefiles to memory 66 within storage 



control tinir 65 and thereafter, the update is permit* 
tea to pomplete. The primary bit map is then 
altered ip indicate that the copies of tracks 3 and 5. 
as thoscj tracks existed at the time a backup copy 
was requested, are no longer witnin tracked cyclic 
storage Jdcvico si but now reside witnin memory 
66 withiq storage control unit 65. 
I 



A merged copy, representing the designafea-data"* — ) 
set as of the time a backup copy was requested, is [ 
then created at reference numeral 69. by copying 
non-updated tracks directly from tracked cyclic 
s storage device 61 through resource manager 63. or 
by indirectly copying those tracks from tracked 
cyclic storage device 61 lo a temporary host 
sidefile 71. which may be created within the ex- 
panded memory store of a host processor. Addi- 
w uonaliy. tracks within (he dataset which have been 
written to stdefiies within memory 66 in storage 
control unit 85 prior to completion of an update 
may also be tnairectly read from the memory 66 
within storage control unit 65 to the temporary host 
'5 sidefile 71. Those skilled in the art will appreciate 
(hat in this manner a copy of a designated dataset 
on an opportunistic or scheduled basts may be 
created from unalterea tracks within tracked cyclic 
srqrage device 6i. from pre*updated tracks stored 
within memory 66 of storage control unit 65 and 
thereafter transferred to temporary host sidefile 71. 
wherein mese portions of tne designated dataset 
may be merged in backup copy oraer, utilizing the 
bit map which was created at the time the backup 
copy was initiated. As should be apparent, high 
concurrency of access to each of these portions of 
data will significantly accelerate the backup pro- 
cess^ j 
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deferring now to Figure 4 there is depicted in 
schematic form the process by which an applica- 
tion may access data within external storage in 
accordance with the method and system of the 
present invention. As illustrated, data may be 
stored within a plurality of tracked cyclic storage 
devices 61a. 61b. and 6lc, which are coupled to a 
host processor 81 . via a subsystem storage control 
unit 65. Additionally, a resource manager 63 may 
also be utilized to control the accessing of data 
within tracked cyclic storage devices 61a, 61b and 
61 c. As illustrated, an application 67 may be uti- 
lized to access data stored within one oflne stor* 
age devices coupled to host processor 81. Applica- 
tion 67 may constitute a backup program or any 
other application seeking to copy data from within 
storage devices 6ta T 6ib, and 6ic. 
As will oe appreciated by those skilled in the art. 
the accessing of aata within an associated storage 
device in a data processing system of the type 
described is typically accomplished utilizing a 
Unique Control Block (UCB). sometimes referred to 
as a Device Control Slock (DCB). In most such 
applications, each Unique Control Block (UCB) 83. 
85. and 87 is associated witn a particular storage 
device and serves as a "token" to be utilized by 
various applications desiring to access data within 
an associated storage device. Tnat is, if application 
67 aesires to access data within storage device 
61 a, it will utilize the Unique Control Block (UCB) 
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indtcatecj at reference numeral 83. and during the 
period of lime while application 67 is accessing 
data within storage device 61a, no other application 
will be permitted to access storage device 6ia. 
This technique is generally utilized to avoid conten- 
tion by multiple applications for utilization of in- 
dividual storage devices and effectively prohibits 
the attempted access of a storage device by mul- 
tiple applications simultaneously. Of course, those 
skilled in! the art will appreciate that this situation 
may arise as a result of a restriction within the host 
processor* regarding simultaneous access of stor- 
age devices or a similar restriction within a storage 
control unit. Data within an associated external stor- 
age device may be accessed by application 67 
utilizing a| Unique Control Block (UCB) which iden* 
tiftes a particular storage device. Data within that 
storage cevice may then be accessed by applica- 
tion 67 by the utilization of an associated aala 
retrieval pommand sequence which specifies the 
location ©f the desired aata, within an associated 
storage device- 
Next, in accordance with an important feature of 
the present invention the method and system 
whereby J^igh concurrency of access to designated 
data within an externa! storage system may be 
obtained js illustrated- After copying selected data 
from storage device 61a to memory 66 within stor- 
age comrpl unit 65. that data may be accessed by 
appltcatiop 67 by utilizing an alternate Unique Con- 
trol Block (UCB), such as Unique Control Block 
(UCB) 8a Preferably, application 67 will select a 
Unique Control Block (UCB) which is rarely utilized 
and will tfien associate with that selected alternate 
Unique Control Block (UCB) a selected caca re- 
trieval ccjmmana sequence which identifies the 
data to bp retrieved as data within memory 66 in 
storage control unit 65. 

Thus, despite the utilization of a Unique Control 
Block (UCJ6) associated with an alternate storage 
device, thje data stored within memory 66 within 
storage control unit 65 win be returned to applica- 
tion 67. Ir^ this manner, application 67 may access 
data whicp was previously located within storage 
device 6^a by utilizing a Unique Control Block 
(UCB) associated with an alternate storage device, 
as a result of the fact :hat the data has been 
copied to I subsystem memory 66 within storage 
control unjt 65. Similarly, a fourth Unique Control 
Block (UCB) 89 may be provided which is asso- 
ciated with a nonexistent or virtual storage device. 
In this manner, by utilizing Unique Control Block 
(UCB) 69 application 67 may access data which 
was withirc an identified storage device, without 
contending for access to that storage device. 
With reference now to Figure 5. there is oepictea a 
nigh level [logic flowchart which illustrates the con- 
current access of aata within external storage dur- 



ing a time zero backup copy, in accordance with 
the method and system of the present invention. 
As illustrated, the process begins ai block 99 and 
thereafter passes to block 101 which depicts a 
5 determination of whether or not aata »s required. If 
not. the process merely iterates until such time 
data is required. 

After a data access is attempted, the process 
passes to block 103. which illustrates the checking 
w of the host bit map to determine the data location. 
Next, in the event the data location listed within the 
host btt map indicates that the desired data Is 
within temporary host sidefile 71 (see Figure 3), 
that data is then accessed, as depicted at block 

?s 107. and the process returns to await a further 
requirement for data* as illustrated at block 109. 
Referring again to block 105. in the event the data 
location returned from the host bit map indicates 
that the data is not within temporary hose sidelile 

20 71 (see Figure 3). the process passes to block 111. 
Block ill illustrates the selection of the appro- 
priate Unique Control Block (UCB) associated with 
the identified storage device within which me de- 
sired data is stored. The process then passes to 

2S block 113, which illustrates an attempt to access 
the data within that storage device, utilizing the 
appropriate Unique Control Block (UCB) and an 
associated data retrieval command sequence. Tne 
process then passes to block 115 which illustrates 

oo a determination of whether or not the aesired data 
has been returned. If so. the process passes to 
block 117 and returns to await a further require- 
ment of data- in the event the oesirea data is not 
returned the process passes to block 119. Block 

35 119 illustrates the checking of the host bit map 
again for data location, in order to determine 
whether or not the data location within the host bit 
map has been updated. Those skilled in the art will 
appreciate that the updating of a host bit map 

40 which contains address locations for desired data is 
an asynchronous occurrence, ana may nofaccu- 
rately reflect the location of data at a particular 
point in time. 

Next, block 121 illustrates a determination of 
-»s whether or not the host bit map now indicates that 
the desired data is located within temporary host 
sidefile 71. If so. the process passes to block 123, 
illustrating an access of that data ana the process 
then returns, as depicted at block 125. 
so Referring again to block 121. in the event the data 
location returned from the host bit map does not 
indicate that the data is within temporary host 
sidefile 7i. the process passes to block 127. Block 
127 illustrates the selection of an alternate Unique 
55 Control Block (UCB). in the manner described 
above. Thereafter, the process passes to block 129 
which illustrates an attemot at data access within 
subsystem memory 66 within storage control unit 
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In the event data is returned from subsystem mem- 
ory 66 within storage control unit 65, as depicted at 
block 13 K the process passes to block 125 and 
returns to awa»t a further request lor data. However, 5 
in thp event the data is not returned from the 
attempted access within subsystem memory 66 in 
storage control unit 65. the process passes to 
block) 133. which illustrates the returning of an error . 
message. zo 

Upon reference to the foregoing those skilled in 
the aft wilt appreciate that by providing a selected 
data retrieval command sequence which identifies 
desired data as having been copied to subsystem 
memory within a storage control unit, the metnoa is 
and system of the present invention permits that 
data |o be accessed utilizing any selected Unique 
Contrpl 8lock (UC8), substantially eliminating con- 
tention for access to a particular storage device 
during backup copying of data. so 

Claims 

1. Ai method in a data processing system for 

permitting high concurrency of access to des- 25 
treated data stored within a storage subsystem 
comprising a plurality of storage devices (61) 
which are coupled to said data processing 
system via a storage device control unit (65) 
having subsystem memory (66) therein. 30 
wfiorain data within each of said plurality of 
stprage devices (61) may be accessed from 
said data processing system utilizing one of a 
plurality of unique control blocks (83, 85. 87. 
8£j) which identify a selected storage devtce as 
(6,1) and an associated data retrieval command 
sequence which identifies data to be accessed 
within said selected storage device (61). said 
method comprise the steps of: 
• a) copying at least a portion of said des* 40 
iignated data from a first storage device 
!(6ia) to said subsystem memory (66) within 
isaio storage device control unit (65); 
!b) selecting a unique control block (85, 87, 
1 89) which identifies a second storage unit «5 
(61b. 81 c); and 

ic) associating a selected data retrieval com- 
jmand sequence with said selected unique 
(control block (85. 87. 89) which identifies 
| said portion of said designated aata within 50 
'said subsystem memory (66) wherein al- 
ternate data within said first storage device 
t(6ia) may be concurrently accesses mil- 
ling a unique control block (83) which iden- 
tifies said first storage device (6ia). 55 

2. Thp method in a data processing system for 
permitting high concurrency of access to des- 



ignated data store within a storage subsystem 
comprising a plurality of storage devices (61 ) 
according to Claim 1 . wherein said step (b) of 
selecting a unique control block (85. 87. 89) 
which identifies a second storage device (61b. 
61c) comprises the step of selecting a unique 
control, block (87) which identifies a rarely uti- 
lized storage device (6ic). 

3. The method in a data processing system for 
permitting high concurrency of access to des- 
ignated data storea within a storage subsystem 
comprising a plurality of storage devices (61) 
according to Claim 1. wherein said step (b) of 
selecting a unique control block (85. 67. 89) 
which identifies a second storage device (61) 
comprises tne step of selecting a unique con- 
trol block (89) which is associated with a non- 
existent storage device. 

4. The method in a data processing system for 
permitting high concurrency of access to des- 
ignated oata stored within a storage subsystem 
comprising a plurality of storage devices (61) 
according to Claim 1. further including the step 
of maintaining a data iogicaMo-physical stor- 
age system address concordance for identify- 
ing said portion of said designated data copied 
from said first storage device (61 a) to said 
subsystem memory (66). 

5. The method in a data processing system for 
permitting high concurrency of access to des- 
ignated data stored within a storage subsystem 
comprising a plurality of storage devices (61) 
according to Claim 4, further including the step 
of altering said data IogicaMo-physical storage 
system address concordance each time a por- 
tion of said designated data is relocated. 

6* A method in a data processing system for 
permitting high concurrency of access to des- 
ignated data stared within a storage subsystem 
comprising a plurality of storage devices (61) 
which are coupled to said data processing 
system via a storage aevice control unit (65) 
having subsystem memory (66) therein, during 
backup copying thereof, wherein data within 
each of said plurality of storage devices (61) 
may be accessed from said data processing 
system utilizing one of a plurality of unique 
control blocks (83. 85, 87, 89) which identify a 
selected storage device (61 ) and an associated 
oata retrieval commano sequence which iden- 
tifies data to be accessed within said selected 
storage device (61). saia method comprising 
the steps of: 

forming a data logical- to* physical storage 
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system address concordance for said desig- 
nate^ data 

physically backing up a portion ol said 
designated data within a first storage device 
(6 la} on a scheduled or opportunistic basis Dy 
accessing and copying said portion of said 
designated data utilising a unique control block 
(83) (which identifies said first storage device 
(6ia|: 

processing at said first storage device 
(61 aj any application initiated updates to un- 
copied designated data by temporarily defer- 
ring to said subsystem memory (66) said up- 
date^ writing sidefiles of said designated data 
or portions thereof affected by said updates 
and writing said updates to said first storage 
device (61a); and 

accessing and copying saio sidefiles by: 
selecting a unique control block (85, 87, 
89) which identifies a second storage device 
(61b. 61c): and 

associating a selected data retrieval com- 
mand! sequence with said selected unique con* 
troi block (85, 87, 89) which identifies said 
portion of said designated data -within said 
subsystem memory (66) wherein alternate data 
within! said first storage device (61a) may be 
concurrently accessed utilising a unique con* 
troi tyock which identifies said first storage 
device (6ta). 



to 



15 



30 



00 



7. The method in a data processing system for 
permitting high concurrency of access to des- 
ignate^ data stored within a storage subsystem 
comprising a pfurality of storage devices (61) 35 
according to Claim 6. wherein saio step of 
selecting a unique control block (85. 87. 89) 
which jidentifies a second storage device (6ib. 
61c) comprises the step of selecting a unique 
control block (87) which identifies a rarely uti- 40 
lized storage device (61c). 

8. The mjethod in a data processing system for 
permitting high concurrency of access to des- 
ignated data stored within a storage subsystem j$ 
comprising a plurality of storage devices (61) 
according ro Claim 6. wherein said step of 
selecting a unique control block (85. 87. 89). 
which identifies a second storage device (61) 
comprises the step of selecting a unique con- so 
troi block (89) which is associated with a non- 
existent storage device. 

9. A data j processing system for permitting high 
concurrency of access to designated data 55 
stored within a storage subsystem comprising . 

a pluraity of storage devices (61) which are 
coupieq to said data processing system via a 



storage device control unit (65) having sub- 
system memory (66) therein, wherein data 
within each of said plurality of storage devices 
(61) may be accessed from said data process- 
ing system utilising one of a plurality of unique 
control blocks (83, 85. 87. 89) wnich identify a 
selected storage device ano an associated 
data retrieval command sequence which iden- 
tifies data to be accessed within said selected 
Storage device (61), said data processing sys- 
tem comprising: 

means for copying at least a portion of 
said designated data from a first storage (61a) 
device to said subsystem memory (66) within 
said storage device control unit (65) 

means for selecting a unique control block 
(85. 87, 88) which identifies a second storage 
device (61b. 61 c); and 

means for associating a selected data re* 
trievaf command' sequence with said selected 
unique control block (85, 87. 89) which iaen- 
tifies said pcnion of said designated aata with- 
in said subsystem memory (66) wherein al- 
ternate data within said first storage device 
(6i a) may be concurrently accessed utilizing a 
unique control block (83) which identifies said 
first storage device (6 la). 

10. The data processing system for permitting 
high concurrency of access to designated data 
stored within a storage subsystem comprising . 
a plurality of storage devices (61) according to 
Claim 9. further including means for maintain- 
ing a data logicatoo-physical storage system 
address concordance for identifying said por- 
tion of said designated data copied from said 
first storage aevice (61 a) to said subsystem 
memory (66). 

11. The data processing system for permitting 
hrgn concurrency of access to designated data 
stored within a storage subsystem comprising 
a plurality of storage devices (61) accoraing to 
Claim 10. further including means for altering 
said data logical-to-physical storage system 
address concordance each time a portion of 
saio oesignatea aata is relocated. 
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© rjlethod and system for concurrent access during backup copying of data. 



© Method and system are disclosed for permitting 
high concurrency of access during backup copying 
of designated data storea within a storage sub* 
system including multiple storage devices (61) coup- 
led to the data processing system via storage control 
unit (55) having memory (66). Dara within each stor- 
age Jevice is accessed utilizing a Unique Control 
Bloch (UCB). iaentifying a selected storage device, 
and an associated data retrieval command sequence 
identifying the data to be accessed. Portions of the 



data copies to memory (66) as sidefiles from a first 
storage device may be accessed utilizing a UCB 
associated with an alternate storage device by as* 
sociating a selected data retrieval command se- 
quence therewith which identifies the data as stored 
within memory (66). In this manner, data from a first 
storage device may be accessed utilizing an al- 
ternate UCB. permitting concurrent access of data 
utilizing the UCB associated with the first storage 
device. 
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